Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.007 Å; R factor = 0.040; wR factor = 0.124; data-to-parameter ratio = 17.0.
Experimental
Crystal data C 16 H 15 BrO 4 M r = 351.18 Orthorhombic, Pna2 1 a = 6.6008 (13) Å b = 16.784 (3) Å c = 13.424 (3) Å V = 1487.2 (5) Å 3 Z = 4 Mo K radiation = 2.78 mm À1 T = 293 K 0.18 Â 0.12 Â 0.10 mm
Data collection
Bruker SMART CCD area-detector diffractometer 12420 measured reflections 3243 independent reflections 2042 reflections with I > 2(I) R int = 0.065 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.124 S = 0.93 3243 reflections 191 parameters 2 restraints H-atom parameters constrained Á max = 0.31 e Å À3 Á min = À0.34 e Å À3 Absolute structure: Flack (1983) , 1459 Friedel pairs Flack parameter: À0.033 (13) Data collection: SMART (Bruker, 1997); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009).
3-(4-Bromobenzylidene
We have recently reported the crystal structure of 3-(2-Furylmethylene)-1,5-dioxaspiro[5.5]undecane-2,4-dione (Zeng & Jian, 2009 ) and 3-[(5-Methylfuran-2-yl)methylene]-1,5-dioxaspiro-[5.5]undecane-2,4-dione (Zeng et al. 2009 ). As part of our ongoing studies on new spiro compounds with potentially higher bioactivity, the title compound, (I) ( Fig. 1) , has been synthesized and its structure is determined here. The crystal structure analysis confirms the title compound with atom C7 connected by the 1,3-dioxane ring via C4-C7 single bond [1.462 (7)Å] and the phenyl ring via C7═C9 double bond [1.328 (7)Å]. In (I) ( Fig. 1 ), the 1,3-dioxane ring has a distorted boat conformation. The four atoms (O3/C10/C8/O4)are approximately planar with an rms deviation of 0.0279 Å. The max. deviation from the mean plane is 0.029 (1) Å, and atoms C9 and C12 deviate -0.245 (2)Å and -0.567 (2) Å, respectively. Thus, the cyclohexane ring exists in a chair comformation (Cremer & Pople, 1975) with the puckering parameters Q =0.560 (5)Å, θ =3.9 (5)°, φ = 312 (10)°.
Experimental
The mixture of malonic acid (6.24 g, 0.06 mol) and acetic anhydride(9 ml) in strong sulfuric acid (0.25 ml) was stirred with water at 303 K. After dissolving, cyclohexanone (5.88 g, 0.06 mol) was added dropwise into the solution for 1 h. The reaction was allowed to proceed for 4 h. The mixture was cooled and filtered, and then an ethanol solution of 4-bromobenzaldehyde (11.04 g,0.06 mol) was added. The solution was then filtered and concentrated. Single crystals were obtained by evaporation of an ethanol solution of (I) at room temperature over a period of one week.
Refinement
The H atoms were placed in calculated positions (C-H = 0.93-0.97 Å), and refined as riding with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of (I), drawn with 30% probability ellipsoids and spheres of arbritrary size for the H atoms. 
Figures

3-(4-Bromobenzylidene
R[F 2 > 2σ(F 2 )] = 0.040 w = 1/[σ 2 (F o 2 ) + (0.0603P) 2 ] where P = (F o 2 + 2F c 2 )/3 wR(F 2 ) =
Geometric parameters (Å, °)
Br1-C1 1.875 (5) C5-H5A 0.9300 O4-C8 1.355 (5) C1-C2 1.391 (6) O4-C12 1.431 (5) C13-C14 1.513 (8) C8-O2 1.201 (5) C13-H13A 0.9700 C8-C9 1.487 (6) C13-H13B 0.9700 C10-O1 1.210 (6) C11-C16 1.525 (6) C10-O3 1.338 (6) C11-H11A 0.9700 C10-C9 1.487 (7) C11-H11B 0.9700 O3-C12 1.441 (5) C3-C2 1.374 (7) C7-C9 1.328 (7) C3-H3A 0.9300 C7-C4 1.462 (7) C2-H2A 0.9300 C7-H7A 0.9300 C16-C15 1.497 (7) 
